
14 

1 , . p . m  ... 
3, 118. m ... 
4, I z m  ..... 
7, I o a m . . .  
8, 11 8.m ... 
IO, l i a m  ... 
12, 11 a. m ... 
14, I z m  ..... 
15, lam ..... 
16, I o a m  ... 
18, ro8.m ,.. 
19, 11 a m  ... 
21, 11% m ... 
sa, 11% m ... 
23, I a m  ..... 
as, 11 a. m . . . 
rg, I O R .  rn ... 
30, 11 a. m ... 
31, 11 a. in ... 

MONTBLY WEATHER REVLDW. 

0 
o 
o 
o 
0 
o 
o 
o 
o 
I 
0 
o 
o 

o 
o 
o 
o 
o 
o 

JANUARY, 1889. 

0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
8 0 0  
0 0 0  
0 0 0  

Pork they were observed on nine, and in California, Illinois, 
New Jersey, and Virginia on ten dates. I n  Colo., Del., Ind. 
Ter., N. Mex., 33. I. ,  aud W. Va. no lunar halos mere reported. 
They were observed in t h e  greatest number of states and ter- 
ritories (23) on the l l t h ;  on the 9th in twenty-one, and on the 
12th, 15th, and 19th, in seventeen. No lunar halos were re- 
ported on the 2d and 30th. 

METEORS. 
The distribution of meteors, by dates, was as follows: lst, 

Somerset, M a w ;  Columbia and Montague, Mich. ; Rolling 
Green, Minn. 2d, Fort Sully, Dak. ; Villa City and Mantansas, 
Fia.; Lexington, Ky. ; Farmington, Minn.; Nunnelly, Tenn. 
4th, Mesquite, Tex. Sth, Albany, Oregon. 7th, Egg Harbor 
City, N. J. 9th, Lead Hill, Ark. ; Farmington, Minn. ; Mem- 
phis, Tenn. loth, Keeler, Gal.; Wauseon, Ohio; Nunnelly, 
Tenn. l l t h ,  Sumuer, Ill.; Lebo, Kans. 12th, Vevay, Ind.; 
Manhattan, Kana.; Nashua, N. H. ; Rio Orande, N. J. 14th, 
Nunnelly, Tenn. 16th, Statesburgh, S. C. 21st, Lebo, Kans. 
22<, Lebo, Kans. ; Riddleton, Tenn. 24th, Willow Springs, 
Ariz. ; Montrose, Colo. ; New England City, Dak. 26th, LAke 
Forest, Ill. ; Beverly, N. J. ; Ilion, Setnuket, South Canisteo, 
and Queensborongh, N. Y. ; Chambersburgh and Wellsborough, 
Pa. 26th, Fort Sully Dak.; Villa City, Fla.; Wakedeld, 
Kans. 28th, Fort Suliy, Dak.; Corpus Christi, Tex. 29th, 
Parkston, Dak. ; Lebo, Kans. ; Mesquite, Tex. 30th, Flint, 
Mich. 31st, Lebo, Ems. 

The following are more notable meteoric displays, noted 
chiefly on t h e  24th and 25th : 

Rio Grande, N. J., 12th: a large meteor observed in the 
western sky, traveling very slowly toward8 the southeast. At 
times i t  shone very brilliantly, after which it would become 
very dim; i t  disappeared at  9.46 p. m. At  9.26 p. III., just 
before the meteor was seen, three distinct vibrations of my 
house were felt, each lasting about 30 seconds.-Reported by 
Mr. William Bolton. 

Willow Springs, Ariz.: a brilliant meteor was observed 
moving from northeast to southwest, a t  8 p. m., 24th: severai 
smaller ones were observed the same evening. 

Montrose, Colo. : a brilliant meteor waa reported to have 
passed across the sky from west to northeast at about 9 p. m., 
24th j i t  was followed by a luminous trail. 

Beverly, N. J.: 8 brilliant meteor passed slowly over this 
place in an easterly direction on t h e  evening of t h e  25th; i t  
burst into many fragments, like a rocket. 

South Canieteo, N. Y.: a meteor was observed at  9 p. m., 
2Bth, moving from south to northeast; it was followed bg an 
unusually brilliant trait of light, of red arid greenish colors. 

Qetauket, N. P. : a very bright meteor, attended by a long 
trail of light, was observed at  9.10 p. m., 25th : i t  first appeared 
about 30° above the western horizon, moving nortboastward. 
The meteor lighted up the surrounding country and finally 
exploded into four parts a,nd disappeared. 

Wellsborough, Pa. : a large and brilliant meteor was ob- 
served the evening of the 25th, passing from west to east; i t  
moved slowly and appeared to burst into many pieces before 
reaching the eastern horizon. It flashed many brilliant colors. 

Fort Sully, Dak.: a brilliant meteor was observed in azimuth 
3 1 5 O ,  altitude Go, at  7.25 a. m., 28th; its coarse was almost 
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horizontal, and it disappeared in azimuth 290O. The meteor 
left a distinct trail of light which lasted a few seoonds, 

MIRAGE. 
Poplar River, Mont.: a mirage was noticed in early forenoon 

ofthe 2d; distant ranges of bills in the  north, which axe ordi- 
narily hidden from view, became distinctly visible, and ap- 
peared like islands in the midst of a body of water. 

Mirage were also observed as follows: Garden City and 
Webster Dak., 2d, 22d; Woonsocket, Dak., 20th, 21st, 24th 
26th, 28th; Parkston, Dak., 21st, 24th; Hampton, Iowa, mnd 
Genoa, Nebr., 7th; La Harpe, Kans., 17th. 

SUN SPOTS. 
Prof. F. P. Leavenworth, director, Haverford College Ob- 

servatory, Pa. (observed by Mr. H. V. Gummere, aasistrtnt) : 
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Definition good: 
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Definition very $or. 
Dofinition good. count of lac- 
ulm stopped by) clouds. 

Definition very good 
Definition very good: 
Definition poor. 
De0nition poor. 
De0nition good. 
Definition good. 

SAND STORMS. 
Dodge City, Kana., 11th. 

Captain Wdle,  of the Norwegian bark (6  Beta,” reports : 
‘ 6  December 12,1888, in N. 31” 44/, W. 6 2 O  161, a t  2 a. m., wind 
saw. to ew., blowing a gale; h e w  rain and lightning; barom- 
eter, 29.90 ; air temperature, 7 3 O ;  felt a heavy earthquake 
shock, lasting two minutes. The sensation wasthat of a ship 
striking the ground in smooth water and jumping her way 
over it. At the same t ime a shower of ashes fell, which ap- 
peared to he black or dark grey ; was unable to obtain si sam- 
ple as they were washed away by the heavy rein. After the 
shock the barometer rose to 30.00.’’ 

EARTHQUAKE. 

W O W  PROS A ClLOUDLESS SKY. 
Dysart, Iowa: snow began a t  5.20 a. m., 31et, and con- 

tinned twenty-five miqutes; it fell in sufficient quantity to 
cover the ground. The stars were seen to the horizon, and no 
cloud was risible a t  the time. 



mean temperature 90.7, was 8.6 above the lacan of the previous eleven Jan- 
uarys, and though fargel in excess of the average cannot be said to have been 
phenomenally 60, as it ;(as been exceeded tyice in the previous eleven years, 
in 1878 when it W M  81.0, end in 1880 when It was 41.3. 

The precipitation was slightly obove the .a\'erage; 0.20 above that of the 
eleven preceding JadUtKYS, being 11 htest In northern and heaviest in the 
southern division. In the uorthern Zubipn it wns i n d y  in the form of snow 
but in the otber two the greater part of It was in rain. From 6 to 10 inches 
of snow fell ju the western &viaion and considerably less in the other divisions, 
but owing to  the high temperature.and the dryness of the ntmosphere it soon 
disap eared and on1 traces remalned at the-end of the month. A generd 
thunifer-storm exten84 over the norther11 dlvlslon on the 16th. 

Pj!nd.-Prevajljaq djrectiaa, southwest and northwest.-Col, Charlw F. 
M&, Springfitld, darcctor; James Cassidy, Smgeaat, Signal Corps, assistant. 

INDIANA. 
Temperature.-The tem erature during the month WM uniformly hi h and 

its mean the highest notes sime 1880, when thc mean tempertiture for the 
state wns 46.9, surpnsaing, by far, the mean, 82.6, of Jnnuary, 188'3. The 
mean temperature of Januar 1874, 86.6, 1876,38.6, and 1878,34.6, were also 
much above the mean of tk current month. The departure of the mean 
temperatiire for Jenua 1889, from tbe normal o f  six years is about 4-8 and 
from the normal of e&een years, or idoye, nbout +G. At no time during 
the month, and, in fact during the winter, $0 far, hns the tom erature beeu 
reported 0. or below. The bighest temperature was noted near$ everywhere 
on the 16th, and the lowest on the 2lst. 

B-e+itaatiotr.-Tbe preeipitntion for the etate was slightly below the nor- 
mal; it was below in the central arid northern portiotm, more so in the latter 
and slightly above the normal in the 801rt~lerl1 y i o n ;  it was badljf distributed 
and the total measurenients differ mnterial y.-Bof. H. A. Eustoa, La 
Fayette, director ; Q. i? E. Fappenhaw Sergeant, Signal Corps, adstant. 

IOWA. 
The month was fine and decidedly warm, westerly winds prevailing. Pre- 

cipitation was normal, and mainly in the form of rain. The mean tern era- 
ture was nearly 6 above nominl. During the six years 'ust preceding, fanu- 
ary has been from-8 to 14 below normal, forrni~ig the cobest series on record 
for the state and the upper Mississippi valley; the mean of the preceding six 
Januarys is more than 10 below normal, conse uently, the current month 
was neorly 16 nhove the average o f  the snme mom% of the preceding sixgears. 
Jnnuary, 1880, was over 10 warmer than the month just pnssed, and waa the 
warmest. January noted for the ast fifty gears. Siuce 1860, January has been 
five h , e s  p9 wnrm or war me^‘ t .an in this yew, namely, in 1880, 1878, 1870, 
1809, end 1868, averaging once in four years. At the Central Ststion the 


